The GRANAT group (R. Sunyaev et al., Central Bureau of Astronomical Telegrams, International Astronomical Union, Circular No. 5481) recently reported the observation of a (545 ± 11) keV line in the spectrum of the Crab Nebula. It is tempting to associate this with the positron-electron annihilation line at 511 keV. If this line originates from some transition at the surface of the neutron star in the Crab, we expect a red shift of around 10% rather then the observed blue shift of ∼ 35 keV; in fact, this gravitational red shift implies that the natural frequency of the observed line is also 10% higher, or around 600 keV. In this article we shall present a mechanism for generating such a split from 511 keV. For this mechanism to be successful we require: (a) surface magnetic fields, in the annihilation region, to be (3 − 8) × 10 12 G and to point in our direction, (b) surface densities of (10 5 − 10 6 ) g/cc. Both of these assumptions are consistent with pulsar models.
at the surface of the neutron star in the Crab, we expect a red shift of around 10% rather then the observed blue shift of ∼ 35 keV; in fact, this gravitational red shift implies that the natural frequency of the observed line is also 10% higher, or around 600 keV. In this article we shall present a mechanism for generating such a split from 511 keV. For this mechanism to be successful we require: (a) surface magnetic fields, in the annihilation region, to be (3 − 8) × 10 12 G and to point in our direction, (b) surface densities of (10 5 − 10 6 ) g/cc. Both of these assumptions are consistent with pulsar models.
Models of pulsating neutron stars [1, 2] require surface magnetic fields B = (10 12 −10 13 ) G.
1 Electrons in such fields arrange themselves into degenerate Landau levels [3] with quantum numbers n, m (m is the orbital angular momentum along the magnetic field) and energies
M is the mass of the electron and s = ±1 depending on whether the electron spin is along or opposite to the magnetic field. In the above, and subsequently, we shall ignore motion 
The energies of the lowest positron levels are obtained by changing the signs of the spins. We take the positrons to be in the ground state and their density is assumed not to be high enough to fill more than one Landau level; any positrons in higher energy levels will very rapidly decay into the ground state. How many levels the electrons fill up depends on the density. As no peak corresponding to annihilation with electrons in levels with energies A(n p , m p , s p ; n e , m e , s e ) = d
the u's are two component spinors, ψ n,m (P ) is the momentum space wave function for the Landau level (n, m) and
Π e = P e − eA, • cone around the magnetic field the intensity of this line will be a factor of 14 larger than that for the line coming from annihilations with electrons in the lowest state).
Thus if the magnetic field responsible for the splitting points in our direction, lines from annihilation of electrons and positrons with parallel spins will be much stronger than those from antiparallel spins and we will not see transitions with electrons in the ground state. As this annihilation occurs at the outer crust it may be susceptible to surface glitches and thus be episodic. Transitions between Landau levels should occur. These are the same as the cyclotron radiation observed for other systems [5] . For the present case these shoul be at 35 keV for the no red shift case and 80 keV for a 10% red shift. A simultaneous measurement of annnihilation lines and cyclotron lines will determine both the magnetic field and M P /R P of the pulsar.
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